A numerical code to denominate adenovirus (AV) genome types is proposed. Seven restriction endonuclease patterns are listed in alphabetical order (BamHI, BglII, BstEII, EcoRI, HindIII, KpnI, Sinai); patterns deviating from those of the prototype (1) are named 2, 3 etc. depending on the chronological order of the respective isolates. Thus AV6/3 : 12 31121 is a type 6 strain deviating from the prototype in three patterns, i.e. those of BgllI, BstEII and KpnI. From 24 AV6 isolates, six were identical with the prototype, whereas the other strains represented 13 different genome types.
INTRODUCTION
Genome types, defined as strains of a given adenovirus (AV) serotype varying in their DNA restriction patterns (Wadell et al., 1980 b) , have been found in several human AV types (Wadell, t984; Wigand & Adrian, 1985) . Up to now, genome types deviating from the respective prototypes have been named AV5a (Bruckova et al., 1980) , AV2a (Aird et al., 1983) or AV7a to 7d (Wadell, 1984) . The accumulation of new data and the need to compare various isolates for molecular biological, epidemiological or other purposes require a denominative system that describes adequately the various genome types. Here we propose a numerical code for naming AV genome types. At present, the proposed code is intelligible only in the context of the respective DNA restriction patterns. We anticipate, however, that the molecular weights of restriction fragments of the variants shall be computerized and stored, as is already the case for the DNA sequence of the AV2 prototype. Thereafter, DNA restriction patterns of a new strain may be compared with relative ease with existing data.
AV6 is one of the four serotypes of subgenus C which all show a great genetic variability (Wadell, 1984; Wigand & Adrian, 1985) . Isolations of AV6 represent about 2.5~ of all AV isolations, as reported by the WHO (Schmitz et al., 1983) . Although this isolation rate is lower than that of AV 1, AV2 and AV5, the variability of AV6 appears to be just as great as that of the others.
METHODS
Viruses. Besides the AV6 prototype strain (Ton99), 24 wild-type isolates, which had been passed no more than four times in cell cultures, were propagated in HeLa cell cultures. All strains were identified by neutralization. Strains with deviating genome types were quantitatively assayed both by neutralization and haemagglutination inhibition and found to be identical with the AV6 prototype. All except one (strain no. 9, see Table 1) were European isolates; most of them came from The Netherlands. All strains except for numbers 9 and 19 were isolated from children between the ages of 3 months and 10 years. J" NL, The Nethedands. T, Throat; F, faeces. § DNA restriction patterns identical to AV6 prototype.
The prototype (P) is named AV6/P : 1111111. Codes AV6/1, AV6/2 etc. indicate that the virus DNA is different from that of the prototype in one, two etc. of the enzymes. For example, a genome type designated AV6/3 : 12211 21 (see group 6 in Table 2 ) shows a DNA restriction pattern deviating from the prototype in BgtlI, BstEII and KpnI sites, but is identical with it in BamHI, EcoRI, Hindlll and Sinai digestions. The code AV6/1 does not denote a definite genome type, but rather a collection of genome types differing in only one enzyme pattern from the prototype (see groups 4, 11, 14 in Table 2 ).
RESULTS
Six strains were identical with the prototype for all seven enzymes (Table 1) . Four groups of genome types (groups 2 to 5 in Table 2 ) were represented more than once, whereas nine AV6 strains showed unique genome types (groups 6 to 14 in Table 2 ). Strains differing from the prototype in one up to all seven enzymes were found (AV6/1 to AV6/7). 5) with Sinai. The lanes are numbered according to the chronological system of numbering of deviating restriction patterns which is shown in Table 2 and explained in the text. Separation was in 1-5% agarose gel.
Naming of A V6 genome types
The restriction patterns of the AV6 prototype are shown in Fig. 1 for all seven enzymes. Fig. 2 shows four deviating restriction patterns after SmaI digestion as an example. The restriction patterns obtained with the other six enzymes are shown diagrammatically in Fig. 3 (a, b) . All enzymes except BamHI showed between three and five deviating restriction patterns.
The sizes of the EcoRI A fragments were very large (25 to 30 kilobase pairs) and no marked differences could be observed when they were separated in 0.8 to 1.2~ agarose gels. The molecular sizes shown in Fig. 3 (a) were revealed by digestion of isolated EcoRI A fragments with a second enzyme. Fig. 3 . DNA restriction analysis of AV6 prototype (lanes 1) and variant strains (lanes 2 to 6) with restriction enzymes. Schematic drawings of the fragments are shown; logarithmic scale of the molecular sizes was calculated according to Duggleby et al. (1981) . The lanes are numbered as in Fig. 2 . X indicates double bands.
t-~
To obtain an estimate of the genetic relatedness of the various genome types, a pairwise analysis of the number of co-migrating fragments was performed for all seven enzymes. The summarized numbers and their percentages are listed for each pair of strains in Table 2 . The total number of restriction fragments was similar for all genome types and varied between 60 and 66 (mean 63.1). Groups 8 and 9 showed only between 61 and 73~ of the fragments comigrating with the others, whereas all the other groups showed between 81 and 98~o comigration of fragments.
DISCUSSION
The DNA restriction patterns found for AV6 prototypes (Fig. 1 ) are in accord with those reported by Naroditsky et al. (1980) for BamHI, BgllI, EcoRI and HindlII.
The proposed system for denominating AV genome types intentionally avoids the use of letters, both capitals and lower case. This was done to avoid confusion in the use of (i) capitals, since they are currently used to name restriction fragments, and (ii) lower case letters which have been used to name AV genome types (e.g. AV7a, 7b etc.; Wadell et al., 1980b) and may still be used for some time. Moreover, numbers rather than letters appear to be more suitable for computer storage.
A considerable genetic variability has been observed for all AV of subgenus C (AV1, AV2, AV5 and AV6: Wadell, 1984; Wigand & Adrian, 1985) . To enable comparison of restriction patterns of prototype and variant strains and also those from new isolates, without visual reference to published restriction patterns, computer storage of restriction fragments with approximate molecular weights may be performed. Furthermore, restriction site mapping should be done in order to obtain insight into variable and constant parts of the genomes, which may then help the understanding of the evolution of genomic variants.
Our choice of restriction enzymes was mainly based on published restriction patterns and restriction site maps of AV prototypes (Tooze, 1980; Wadell et al., 1980a; Naroditsky et al., 1980) . Our naming system is flexible and can be extended to further enzymes, if desired. On the other hand, it would be desirable if all laboratories performing genome type analysis came to an agreement on the choice of appropriate enzymes, thus avoiding confusion in the future.
For the order chosen for the deviating restriction patterns (see Fig. 2 and 3 ), we followed a chronological principle. Any order is arbitrary and none is completely satisfactory, as only a few isolates from a small geographical region were studied here. Yet, if the variants are assumed to arise by an evolutionary process, the chronological order is more appropriate than any other. Although no epidemiological or clinical significance of the genome types is apparent for AV of subgenus C (unpublished results), this may be different for AV7 and AV3 (Wadell et al., 1980b; Wadell, 1984) . The chronological order from AV7 to 7a, 7b etc., to be expressed by the new naming system, will be meaningful.
